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The Galerkin-Urabe's method has had great success in the numerical analysis for periodic solutions of nonlinear periodic differential equations. As an extension of the results, we have tried to deal with nonlinear quasiperiodic oscillations. It is apparently possible to treat many physical phenomena with non-periodic motion as quasiperiodic oscillations. In fact, as far as the author is aware, there are a few papers on the mathematical analysis of quasiperiodic oscillations. In the present paper a numerical method will be proposed and the efficiency of the method will be shown for some nonlinear quasiperiodic differential equations under certain restrictions. In addition, numerical examples will be given in some typical cases.
M. Urabe developed the mathematical theory on the quasiperiodic differential equations ([5] , [6] , [7] ), but did not complete the numeroanalytical methods. On the other hand, some authors have described both the phenomena with quasiperiodic oscillations and the methods for analysis (for instance, [1] and [3] ). The present paper, however, may be the first one that contains the numero-analytical methods with precise a posteriori estimates and the numerical examples of the quasiperiodic differential equations.
Our numerical analysis of the quasiperiodic oscillations is based on the following theorem. 
Here W(t,x) is the Jacobian matrix ofX(t,x) with respect to x and
(1 Let L be a differential operator such that
We shall say that L is a quasiperiodic (differential) operator with periods 
for £<<s .
In both cases, it is valid that L iy regular as the quasiperiodic differential operator with peroids o\ and t0 2 -From (1. 15), the quasiperiodic
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for /*>0. Substituting (2. 7) into (2. 9) and integrating, we have
For /£<^0, it is easily seen that the result coincides with (2.10).
Concluding the considerations, -we have
is regular as the quasiperiodic differential operator with periods â nd u) 2 , and its Green function is given by (2. 7) (for #>0) or (2. 8) 
then by Proposition 3 we see that L is regular as a quasiperiodic differential operator, the Green function for L satisfies For sufficiently small e, x Q (t) may be regarded as an approximate solution to the equation (3. 1). In fact, it is shown in [7] that for sufficiently small e the equation (3. 1) possesses a quasiperiodic solution x = x(t) with periods 0)1 and o) 2 in some neighbourhood of x$(t).
2. Galerkin Scheme
From the definition of the quasiperiodic function, there exists a continuous multiperiodic function which corresponds to a quasiperiodic function. Considering this fact, we introduce a partial differential system which is doubly periodic:
where Hereafter the following notation will be used. Substitution of the relations (3. 13) in the second equality of (3. 8) yields
the following determining equations : If A = 0 and \p\=m, the order is a(0, m), /9(0, m) .
An Iterative Process
The determining equation F m (a (m) ) =0 is equivalent to the equation In the present case, since the nonlinear term of the right-hand side of (3. 24) is of the third power of x m (t), the double Fourier series of r(t)
is finite, so that we have the equality such that Let us denote the Jacobian matrix of the right-hand side of (4. 2) with respect to x by W(x\X). Then we have 
.19) \\x(t)-w Q (t-$\\<K for all t.
Of course the above assumption is a sufficient one for the existence. In the case of van der Pol type, the numerical techniques are similar to the above.
2. Duffing type equation
The constants of system are put as <7 = -, v=\/2. Then, we have The values of $ and /C which are chosen to satisfy the both inequal-ities (3. 34) and (3. 35) , and other data for Examples 2^5 are shown in Table 1 . Table 1 .
Ex. For Examples 7^9, the values of d and /C, and other data are shown in Table 2 . Table 2 .
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